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The occurrence of hereditary premature senescence in the rabbit has been 
described in the first paper of this series  (1).  The condition, which developed 
in a certain family of Belgian hares belonging to a large breeding colony organ- 
ized for the study of constitutional problems, was established as an hereditary 
entity. From observations made on individuals representing 20 generations of 
the condition, two principal forms of the degenerative syndrome were  recog- 
nized, the acute and the chronic, the essential difference between them being 
the  degree  and  rate  of  deterioration.  For  convenience  of  description,  the 
classification of cases in the two categories was made on an age-survival basis, 
the age selected being 2 years 6 months. 
The chronic form (1)  was described in terms of local or external manifes- 
tations that developed in mild as well as severe cases and of the progressive 
general and fatal degeneration that was characteristic of the severe grade of 
the condition. The external manifestations comprised degenerative changes of 
the coat and skin and a  senile appearance was often observed. Lesions of the 
eyes and feet and infertility and other reproductive abnormalities were frequent. 
In the cases which developed progressive deterioration, wasting of the muscles, 
fat depletion, emaciation, weakness, and apathy were conspicuous feaures. In 
less severe grades, the senescence symptoms appeared to be limited to external 
manifestations of a  generally mild character and if systemic involvement did 
obtain, its visible effects were slight and transitory and bodily health was not 
adversely affected. 
The so called acute form of hereditary premature senescence ill adult rabbits 
is described ill the present paper. The results of blood chemical determinations 
and hematologic examinations, the pathologic observations and genetic data 
will be discussed in future reports. 
Materials and Methods 
A  description of the animal material, on which this and the previous paper are based, of 
the control material, and of the observational methods followed were given in that paper (1). 
* Dr. Brown died in 1942 and Dr. Pearce on August 9,  1959. 
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Reference was also made to the care and supervision of the rabbits and to the diet supplied. 
It may be repeated, however, that an excellent state of health prevailed throughout the colony. 
The basis of the present paper is a group of 79 adult rabbits, 33 males and 46 females. As 
was the case with the 106 rabbits already discussed (1), each animal was carefully observed 
at frequent intervals from birth to death and a postmortem examination was carried out. The 
rabbits which were killed were injected with air in a marginal ear vein. 
RESULTS 
The  outstanding  characteristic  feature  of  the  acute  form  of  hereditary 
premature  senescence  was  a  progressive  general  degeneration,  vital  in  its 
proportions.  In  the  majority of cases,  the  rate  of deterioration was  compar- 
atively swift and many deaths occurred in the  1st or 2nd year. This was  the 
TABLE I 
Hereditary Premature Senescence in 79 Acute Co~es 
Age and outcome  at conclusion  of observation 
Grade of  I No. of 
condition  :rabbits 
6 mos.-ll mos.  I yr.-1 yr. 5 mos. 
Severe 
Moderate 
Total 
K, killed 
56 
23 
79 
9--4K 
5 FD (4 C) 
2--2K 
11 
20 --  13 K 
7 FD (4 C) 
6--6K 
26 
1 yr. 6 mos.-I yr. 
11 mos. 
13--8K 
5 FD (3 C) 
10--9K 
1 FD  (1  C) 
23 
2 yrs.-2 yrs. 5 mos. 
14--8K 
6 FD (2 C) 
5 --4K  tl C) 
I FD (1 C) 
19 
FD, found dead; C, complications. 
principal reason for describing the condition in terms of an acute and a chronic 
form and for the selection of 2  years 6 months as the dividing age.  The  types 
or kinds of local or external manifestations were essentially the same in both 
forms  but  their character  was  usually more  severe in  the  acute form.  There 
were no mild grades of acute senescence. 
Data on the grade or severity of the degeneration,  the number of fatalities 
and probable fatalities in the various observation periods, and the complications 
encountered  are summarized  in Table I  and  will first be discussed. The  time 
of  onset  of  the  first  degenerative  features  observed will  also  be  referred  to. 
Then  follows a  description of the  main  events  of the  complex illustrated by 
summaries of records and photographs of typical cases. 
Of the 79 rabbits which have been classified as acute cases, 56 developed a  severe 
and 23 a somewhat less severe or a moderate grade of senescence (Table I). All showed 
active external degenerative manifestations in addition to  the symptoms of general 
degeneration at the time of death. The period of observation extended to 2  years 6 
months of age. 
In the severe group all the rabbits developed a profound general deterioration and 
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the  latter  rabbits would  have survived for any considerable  time.  There were  10 
uncomplicated deaths and 33 probable fatalities and 21 of these 43 instances or 48.8 
per cent occurred before the age of 1 year  6  months;  10 occurred in the  1 year 6 
month, to 1 year 11 month period and 12 in the 2 year to 2 year 5 month period. 
In the group of 23 rabbits with moderate senescence, general degeneration was less 
fulminating and in the case of the 17 rabbits killed before 2 years of age, the condition 
was not as precarious as it was in the corresponding age groups of the severe grade. 
Some of these animals might have lived beyond the 2 year 6  month age and would 
then have been classified as chronic cases. It is also possible that some of the younger 
animals might have developed a  severe condition.  The condition  of  the  4  rabbits 
killed in the 2 year to 2 year 5 month period had reached the critical stage. 
In rabbits in  the severe senescence  group, all of which  died,  the foUowing com- 
plicating conditions  were found: pneumonia,  4  eases;  lung  abscess,  3  cases;  fecal 
impaction, 2 cases;  overtreatment with vitsmla B  complex,  1 case.  The senescence 
degeneration in all these rabbits, however, was marked and was actively progressing 
at the time of death. 
In the group of moderately severe cases, complicating conditions were observed in 
3 rabbits. In 2 rabbits which died,  pneumonia was present in  1 and fecal impaction 
in the other; 1 rabbit was killed because of an increasing  torticollis  caused by a middle 
ear infection. 
The incidence  of complicating conditions for the 56 severe cases  was 13 or 23.2 
per cent and for the 23 moderate cases, 3 or 13.0 per cent; for the total 79 cases, the 
incidence  was 16 or 20.3 per cent. 
Since  the  various  manifestations  of  the  premature  senescence  syndrome 
have already been discussed  in some detail  (1),  they will be only briefly de- 
scribed in this paper and principally in connection with the records of typical 
cases selected to illustrate the condition.  The first features observed in acute 
senescence  were  usually  degenerative  changes  of  the  coat  and  swelling  and 
congestion  of  the  eyelids;  occasionally  cutaneous  erosions,  ulcerations,  and 
granulomatous nodules  on  the  plantar  surfaces of the  hind  feet were noted. 
Lesions of the palmar surfaces and of the cornea commonly developed some- 
what later.  Some degree of cutaneous desquamation was generally associated 
with coat deterioration and a  dermatosis of the ears, often quite marked, was 
a  rather common manifestation. The general symptoms of muscular wasting, 
fat reduction, and body weight loss, indicative of a  profound progressive sys- 
temic involvement, also developed at a  comparatively early age but usually 
after some local features had been observed. 
Within  the  first  3  months  of  life,  local  or  external  manifestations  were 
detected in 18 or 32.1 per cent of the 56 severe cases and in 7 or 30.4 per cent 
of the 23 moderate cases (Table I). In the first 6 months, the respective values 
were 50.0 and 60.9 per cent. By 1 year of age, visible signs had developed in 
68 of the 79 rabbits comprising the total group, an incidence of 86.1 per cent. 
In the remaining 11 rabbits, evidence of senescent changes was indefinite until 
about 12 or 13 months of age. 
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severe and the 23 rabbits with moderate acute senescence was as follows:-- 
External manifestations 
Marked coat degeneration. 
Ophthalmia,. 
Eomeal lesions. 
Hock lesions. 
Forepaw lesions. 
Ear dermatosis. 
~enile appearance.. 
Severe 
No. of  Per cent  rabbits 
47  83.9 
41  73.2 
10  17.9 
46  82.1 
19  33.9 
29  51.8 
44  78.6 
Moderate 
No. of 
Rabbits 
18 
19 
1 
17 
4 
ii 
15 
Total 
No. of  Per cent  Per cent  rabbits 
78.3  65  82.3 
82.6  60  76.0 
4.3  11  13.9 
73.9  63  79.8 
17.4  23  29.1 
47.8  40  50.6 
65.2  59  74.7 
The senile appearance of many rabbits was striking. It was largely determined by 
the  degree  and  the  duration of coat deterioration together with  a weepy condition 
of the eyes and swollen or thickened lids. Of the 59 rabbits, which developed a charac- 
teristic senile "look," there were 11 in the severe and 4 in the moderate group in which 
this appearance was comparatively slight. In the other 44 rabbits it was well marked. 
The onset of general or systemic degeneration, as determined by the development 
of muscular and fat wasting and loss of body weight, was usually not as precisely 
fixed as was  that of the local or  external features, for its establishment was often 
preceded by a  period in which the symptoms were mild and inconclusive or inter- 
mittent  and  of  short  duration.  However,  once  a  sufficient  degree  of  general 
degeneration had taken place, its progressive nature in the direction of poor physical 
condition and a fatal outcome was irreversible. The rate of progression was variable 
but in most cases it was rapid, and on the average its duration was 3 to 6 months. In 
the great majority of acute cases,  evidence of general degeneration developed before 
2 years of age; 29 or 51.8 per cent of 56 rabbits with a severe senescence had died or 
were critically ill before 1 year 6 months of age and the incidence rose  to  75.0  per 
cent by 2 years. Similar incidence values obtained with the moderate or less severely 
affected rabbits, although in many of them the degree of deterioration, especially in 
the younger age groups, had not reached as critical a stage as in the severely affected 
rabbits of corresponding ages. 
A typical example of early coat and hock manifestations, first observed at 4 and 5 months 
respectively, is shown in the photographs of X20032-1 taken at 6 months. The coat (Fig. 1) 
was dull, of variable length and showed considerable thinning. On both plantar surfaces (Fig. 
2), there were fairly large ulcers covered by thin adherent blackish crusts. The ulcers were still 
present at 8~J months of age and in addition, oozing cutaneous erosions had developed in the 
metatarsal and adjacent tarsal areas (Fig. 3). 
As  the  senescence condition progressed,  the various manifestations such as  the 
deterioration of the coat became more pronounced and, as has been said, in due course 
general symptoms indicative of serious systemic involvement  developed. 
The coats of the litter mates, X16534-3 and X16534-2, showed early degenerative changes 
in the nursing period and at 11 months these were marked (Fig. 4). The fur was irregular, L.  PEARCE  AND  W.  H.  BROWN  509 
somewhat rough, dry, and dull and there were areas of thinMng of variable size and the color 
had a definite rusty tint. The changes were somewhat more marked in the male animal, on the 
right in Fig. 4, whose coat was soft and downy; the female on the left had a coat of normal 
quality. The eyelids of both rabbits were thickened and slightly droopy. The male rabbit had 
a slight but definite senile appearance. The general condition of the female deteriorated very 
rapidly, muscular wasting increased, and weakness developed and she was killed shortly after 
the photograph was taken. There were active ulcerative lesions on the palmar and plantar 
foot surfaces, a large corneal ulcer and marked ear dermatosis. The state of the male rabbit 
continued to be good for about 7 months when general deterioration supervened and progressed 
rapidly to a state of prostration within a month. The appearance of the rather mild ear derma- 
tosis at 1 year 6 months, and of the pronounced condition at 1 year 7 months is shown in the 
photographs reproduced in Figs. 15 and 16. 
Typical examples of the rapidly progressive character of the severe acute complex 
in such short periods as 2  to 5 months were provided by 3 litter mates; a  fourth sib 
developed a less fulminating condition. 
The male rabbit, X20116-1,  on the left of the photograph in Fig. 5 taken at 10 months of 
age, had shown ophthalmia and early degenerative changes of the semi-downy coat during the 
nursing period. A granuloma with pannus developed on the right cornea at 5 months. At the 
time of this photograph, although some muscular wasting had occurred, the general condition 
was fairly good; the coat continued to show degenerative changes and minor hock lesions had 
developed (Fig. 7).  Five months later, at 1 year 3 months,  (Fig. 14)  deterioration was pro- 
nounced, muscular wasting and fat reduction were conspicuous,  and there was definite weak- 
ness. The corneal and hock lesions were active and the deterioration of the coat had increased. 
The downy-coated male rabbit, X20116-3,  on the right of the photograph in Fig. 5 taken at 
10 months of age, had shown ophthalmia and early coat changes as a nursling. A branny derma- 
tosis of the ears first noted at 4 months developed fairly actively. A photograph of the puffy 
raw condition of the hocks at  10 months appears in Fig. 9; these lesions progressed to large 
granulomas within the next 4 months. By 1 year 4 months of age general symptoms had  de- 
veloped but they were less pronounced than those of his 3 litter mates and his senescence was 
classified  as  moderate. 
Two sisters of the rabbits just referred to developed severe acute senescence.  X20116-4, 
whose photograph at 10 months is on the right in Fig. 6, was in fair but obviously deteriorated 
condition with muscle and fat wasting. She had lost 550 gm. in the last 4 months. The downy 
coat was rusty-colored and irregular and there was a branny dermatosis of the ears. The tarsal 
regions were swollen and on the plantar surfaces were large bare ulcerated and crusted areas 
and fleshy nodules  (Fig. 8); on the palmar surfaces also  were bare ulcerated fleshy lesions; 
The coat changes and ophthalmia had developed in the nursing period and the foot lesions at 
5  months.  The degeneration progressed  rapidly  as  is indicated  by  the  photograph  taken 
2 months later, at I year (on the right in Fig. 11). The physical condition was very poor, there 
had been a loss of 400 gm. in weight, muscle wasting was pronounced, the coat was loose, the 
ear dermatos]s was marked, the ulcerative foot lesions were extensive, and the leg movements 
very stiff. Apathy and weakness developed and the rabbit was killed at 1 year 1 month of age; 
X20116-6 was in good physical condition at  10 months when her photograph,  on the left 
side of Fig. 6, was taken. The downy coat showed minor deterioration, the eyes a mild ophthal- 
mia, the ears a slight branny dermatosis, and the partly bare hind hocks, heavy calluses (Fig. 
10); the first coat and eye symptoms were observed early in the nursing period. The manifesta- 
tions progressed steadily and at 1 year were quite marked (on the left of Fig. 11). The physical 
condition continued to be good. The coat had a very moth-eaten appearance and there was a 
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The dermatosis of the ears, which comprised a series of smail scaly areas separated by fine 
white lines, was essentially unchanged a month later (Fig. 13). The appearance of the rabbit 
too was about the same and the photograph in Fig. 12 shows that she was well preserved. But 
2 months later, at 1 year 3 months of age, there was a very considerable general deterioration 
as may be seen in the photograph on the right side of Fig. 14. Wasting of the muscles and sub- 
cutaneous fat was marked and a loss of some 800 gin. in body weight had occurred. Weakness 
had not developed. The ear dermatosis was more pronounced but the hock lesions had re- 
gressed somewhat. The severe grade of senescence  of this rabbit was generally comparable to 
that of X20116-1, but was not quite as fulminating  as that of X20116-4. 
In practically every rabbit, which developed an acute senescence,  the skin tended 
to become dry with sooner or later, a fine branny desquamation of variable degree. 
Areas of alopecia and usually those of partial alopecia, too, showed  more extensive 
desquamation and often  this  consisted of  fairly large scales,  as will presently be 
described. As degeneration progressed, the skin tended to become thin and lax with a 
loss of tone. On the ears cutaneous involvement was quite pronounced in  50.6 per 
cent of the cases and in many of these rabbits conspicuous scaling was observed. An 
example of a fair or moderate scaling has already been mentioned (X20116-6, Fig. 13) 
and a more marked condition in a slightly older rabbit will now be referred to. Still 
another example (Figs. 40 and 41) will be described later. 
Both surfaces of the ears of X16534-2 showed a fine desquamation at II months, which per- 
slated in slightly greater degree for several months. The appearance of the ears at I year 6 
months is shown in Fig. 15. The condition was increasingly more active and became quite 
pronounced. In the photograph taken at 1 year 7 months (Fig. 16) a considerable number of 
comparatively large scales  can be seen with about two-thlrds of the ear involved. In areas where 
the scales had desquamated, the skin and subcutaneous tissue had become vascularlzed, the 
vessels being arranged in a spider-like radiation. 
With the progression of degeneration, lesions  of the  feel  which developed in 63 or 
79.7 per cent of the acute cases,  typically  showed continuing or increased activity as 
the following records and photographs  indicate. Other examples, which will be de- 
scribed later,  include the photographs of the lesions  which developed in the course of 
the severe senescence of X27699-2  (Figs.  27 to 36) and X14933-4  (Figs.  42 to 49). 
Photographs of 2 sisters,  X16253-I and X16253-3, and of the plantar  surfaces  of the hind 
feet  taken at I year 4 months, are  reproduced in Figs.  17 and 18. The rabbit  on the right  of 
Fig. 17,  X16253-I, an example of  advanced acute  senescence,  was in  a critical  condition.  Ema- 
ciation  was marked, muscle wasting and fat depletion  were pronounced, and although her 
eyes  were bright  and she was fairly  alert,  she moved about with great  reluctance.  The coat  of 
normal quality  was irregular,  thinned,  and  dull,  and there  was a moderate ear  dermatosis.  On 
bothhind feet  were large  crusted  fleshy  or granulomatous nodules (Fig.  18) which had devel- 
oped very rapidly;  4 to 6 weeks previously  extensive  crusted  erosions  with some swelling  were 
noted.  Similar  but less  pronounced erosions  were noted on the  forepaws and their  later  nodular 
development was of moderate degree. 
The rabbit  on the left  of Fig. 17, X16253-3, was in excellent  physical  condition  although 
somewhat adipose.  Her normal appearance and the  normal condition  of  the  hind feet,  as  shown 
in Fig.  18, contrasted  sharply  with the deteriorated  condition  and pronounced foot  lesions  of 
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The eyes were often affected in senescence degeneration, the most frequent mani- 
festation being an ophthalmia with swelling and congestion of  the eyelids, excess 
lacrimation, and often an accompanying  mild lid conjunctivitis.  These symptoms were 
noted in 60 or 75.9 per cent of the 79 acute cases and in the great majority of instances, 
they developed in the nursing period. The course of  this involvement was usually 
intermittent, with periods of weeks or months in which the acute symptoms subsided 
only to recur later. In older animals, the lids were apt to be thickened and the margins 
somewhat irregular. Grannlomatous  lesions of the cornea were observed in 11 rabbits, 
an incidence of 13.9 per cent, 10 occurring in severe cases, and all were comparatively 
late rather than early features. The small grey nodules were usually surrounded by 
an area of diffuse clouding of the cornea and sometimes there was an inflammatory 
condition of the adjoining conjunctiva. Ulceration of the nodules practicaUy always 
occurred. Three typical examples wiU now be described, the first two of which occurred 
in a father and son, X16103-1 and X17610-1, respectively. 
The photograph reproduced in Fig. 19 of a sister and brother was taken at 8 months. Both 
rabbits were in excellent condition. X16103-2, the female on the left, had not developed senes- 
cence manifestations. In the male, X16103-1, on the right, the soft coat was somewhat irregu- 
lar  and becoming rusty-colored  and on the  right cornea  was  a  small  ulcer  first  noted 
at 5 months. The degeneration of the male rabbit progressed steadily and at 1 year 5 months 
the senile appearance was quite striking and the manifestations were well marked (the rabbit 
on the left in Fig. 20). These features included advanced coat deterioration, ophthalmia  and 
granulomatous keratitis of both eyes, scaly dermatosis of both ears, small ulcerated areas on 
the paimar surfaces, heavy plantar calluses, some muscle wasting, and fat reduction. The phys- 
ical condition was fairly good. However, 3 months later general degeneration was very ad- 
vanced with pronounced muscular wasting and fat depletion (on the right in Fig. 22) and his 
critical condition was obvious. X16013-2, the female at 1 year 5 months had  developed a 
marked shoulder girdle adiposity and adductor sprawl of the forelegs (in the center in Fig. 20). 
General marked degeneration suddenly developed at 1 year 8 months, and progressed very 
rapidly and within a month her condition had become serious. 
The son of these 2 rabbits, X17610-1 (on the right in Fig. 20), at 10 months of age, showed 
pronounced senescence  manifestations. He had a definite senile appearance and his resemblance 
to his father was striking. Coat deterioration, ear dermatosis, muscle and fat wasting, weight 
loss, and listiessness had developed. There was also a marked bilateral ophthalmia  and on 
each cornea was a large spreading granulomatous mass. The appearance of the left cornea is 
shown in the photograph reproduced in Fig. 21. Both lesions werefirst observed some 2 months 
previously. They continued to increase in extent and depth until a large part of the corneal 
surface was involved. The surface and outline were irregular and a few points of ulceration 
developed. About a month after the photograph was taken, vascularization of the lesions had 
taken place. At I year 2 months some regression had occurred, although by this time general 
degeneration had progressed to  an advanced  degree with extreme  cachexia  a  prominent 
feature. 
A brother and sister, X15812-1 and X15812-2, developed severe acute senescence; in the 
male the first manifestations were observed in the 1st weeks and in the female at about  1 
year of age. Eye lesions were prominent features in the male rabbit. 
X15812-1, the male, on the right in Fig. 23 at 9 months, was in good physical condition. 
There was a fair degree of coat deterioration and moderate ophthalmia. At 6 months the right 
eye showed a faint conjunctivitis, a slight diffuse clouding of the cornea with pericorneal in- 
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distorted oval pupil and an opacity of the posterior chamber. At the time of this photograph, 
there was a salmon-pink elevated spot 2 ram. in diameter on the left lower cornea; this had the 
characteristic appearance of a healing ulcerative lesion which had undoubtedly been present 2 
or 3 weeks previously but which had been missed.  A month later, the area had become gran- 
ulomatous with a  surrounding rim of faint clouding and at this time there developed in the 
lower segment of the right cornea several small granulomatons nodules with a halo of diffuse 
clouding. For some time the lesions on both corneas increased in size and the appearance of the 
right eye at 1 year 1 month, is shown in the photograph in Fig. 26. During the 2nd year, there 
were alternating periods of activity and inactivity of the lesions and eventually some regression 
took place but not complete healing. In this period there was a rather slow but steady general 
deterioration. A photographat 1 year 6 months, (to the right in Fig. 24) shows the deteriorated 
condition of the coat and muscle wasting. At 2 years, when the rabbit was killed, there had 
been a considerable decline of bodily vigor and pronounced stiffness of leg movements had de- 
veloped; both  corneal granulomas  and  a  recurrent  dermatosis  of  both  ears  were  active. 
X15812-2  showed no abnormalities at 9 months, when the photograph reproduced in Fig. 
23, was taken. But at 1 year 6 months, there were advanced senescence manifestations  first 
noted at 1 year 1 month and her senile appearance was well marked (on the left in Fig. 24). The 
manifestations included coat deterioration, ear dermatosis, palmar and plantar  ulcerations, 
and muscle wasting. The steady progression of degeneration continued, as her worsened ap- 
pearance a month later indicated (Fig. 25). She died at 1 year 8 months, the immediate cause 
being pneumonia, pleurisy, and periearditis but there was no doubt that death from the sen- 
escence condition itself would have occurred within a short time. 
A  representative  of  the  20th  generation  of  premature  senescence  will  next  be 
described.  This rabbit developed a  severe grade of degeneration and  death  occurred 
at 2 years. The lesions of the feet were unusually destructive and alopecia and derma- 
titis were prominent features. 
X27699-2,  a female with a black and tan coat, developed a moderate ophthalmia as a  young 
adult. At 6 months, the thick shiny coat was described as being slightly silky. A year later it 
was dry with much of its sheen lost; there were several areas of thinning with a few of partial 
alopecia,  the  largest  being  in  the  left  shoulder  region.  A  slight  but  definite  fine  cu- 
taneous desquamation on the body and external ear surfaces was also noted. Both plantar 
surfaces showed several small bleeding erosions and crusts and on the left palm were 2 similar 
lesions.  Degeneration steadily progressed at a rather moderate rate for the next 2 months but 
very rapidly during the last 4 months. The photographs reproduced in Figs. 27 to 30 were taken 
at 1 year 8 months. The general condition of the rabbit at this time was fairly good but some 
muscle wasting, fat reduction, and weight loss had occurred. The eyelids were considerably 
thickened,  the lid margins  somewhat granular,  and lacrimation was  excessive.  On the left 
shoulder was a  large area of complete alopecia with abundant  cutaneous scaling (Fig. 27). 
At the base of the ears, the nape of the neck, and between the eyes were smaller areas of thinned 
and short fur. The coat generally was thick but on the inner surfaces of the hind legs and lower 
thighs it was sparse (Fig. 28).  On the back and sides of the body a fine dandruff was fairly 
prominent and on both surfaces of the ears, there was a moderate degree of diffuse  scaling. 
The crusted lesions on the hind hocks had increased moderately; in the photograph those on 
the left foot were obscured by the fur (Fig. 29). Both palms (Fig. 30) were slightly swollen; the 
left was almost bare and near the base of the central toes was a  crusted ulcer and another 
smaller one was situated almost at the tip of the central toe; on the right palm was a similar 
lesion at the base of the fourth toe. 
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increasingly pronounced and  the general physical state steadily poorer. The condition at  1 
year 10~ months is shown in the photographs depicted in Figs. 31 to 34.  Two areas of com- 
plete and 2 of partial alopecia in the left shoulder and  the neck  regions and  at  the base of 
the left ear are well shown in Fig. 31 and there were similar patches on the right side. A scaly 
dermatitis on these bare areas was considerable and in the large left shoulder area, there were 
heaped up accumulations of silvery scales about crusted erosions.  Elsewhere there was  quite 
a profuse dandruff, the skin generally was dry and inelastic and the coat of variable thickness. 
Over the lower abdomen and inner thighs (Fig. 32) the fur tended to be rather long but some- 
what sparse.  The inner surface of the lower legs and adjoining tarsal areas were completely 
bare. The large crusted granulomatous nodules on the hind hocks are shown in Fig. 34; there 
were also several small crusted erosions at the base of the toes. The extensive lesions of the 
forepaws (Fig. 33) inchided the loss of 2 toes on the left foot. At the time this last group of 
photographs was taken the rabbit weighed 2300  gin., as compared with 3150  gin. 4  months 
previously, most of the subcutaneous fat had disappeared and wasting of the muscles of the 
back and legs was marked (Fig. 32).  But  there was little if any weakness, the appetite was 
good and she was alert and lively. 
During the next 6 weeks emaciation became marked, weakness developed, and she went 
steadily down hill. The areas of alopecia increased in size and there was a very great enlarge- 
ment of the lesions of the feet, as can be seen in the photographs of the autopsy  specimens. 
Those on the forepaws (Fig. 35) were characterized by marked bleeding and unusual destruc- 
tiveness and the enormous crusted fleshy masses on the hind hocks (Fig. 36) were probably 
the largest ones seen.  She died at 2  years of age; no  complicating conditions were found at 
autopsy. 
The last rabbits  to be described were 3  litter mates, all of which developed severe 
senescence degeneration. The males, X14933-1  and X14933-2,  were acute cases; the 
female, X14933-4, was classified as a chronic case since she lived to 2 years  10 months, 
but she is included in the present description because she exemplifies the borderline 
case.  In  a  different  type of dassification  she might have been included in an  acute 
category. 
The male rabbit,  X14933-1,  developed a  typical severe premature senescence condition, 
well shown in the photographs taken at i  year 1 month,  1 year  10  months,  and  2  years  2 
months (Figs. 37 to 41). During the 1st year of life, the coat, eye, and feet manifestations were 
minor (Fig. 37) but toward the end of the 2nd year, coat deterioration became well marked 
(Fig. 38), some pahnar erosions and dermatosis of the ears were present, large hock granulomas 
had developed (Fig. 40),  muscle wasting was noted, and the condition was recorded as poor. 
General deterioration proceeded very rapidly to an extreme state of emaciation by 2  years 2 
months, (Fig. 39); the appearance of the lesions on the palms at this time is shown in the photo- 
graph of Fig. 41. 
The senescence condition of X14933-2  was extremely mild with only minor coat and eye 
manifestations during the 1st and 2nd year (Figs. 37 to 39). The hocks were normal at  1 year 
10 months, (Fig. 40). But at 2 years 2 months severe deterioration developed and progressed 
extremely rapidly to a fatal termination in 6 weeks.  Coat deterioration was accentuated, ac- 
tive hock granulomas appeared, and ulcerated and marked muscular wasting and emaciation 
were conspicuous features. 
The degeneration of X14933-4 was characterized by a  well marked  deterioration of the 
coat and dermatosis of the ears early in the 2nd year (Figs. 42, 43, and 46).  She had a senile 
appearance. Her physical condition continued to be good until the end of the 2rid year (Fig. 
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rather slowly  for some 4 months but from then much more rapidly and at 2 years 10 months 
her condition was critical (Fig. 45). Emaciation was marked and weakness and cachea~a  had 
developed. The ear and feet manifestations were pronounced (Figs. 47 to 49). 
Before concluding this account of the acute form of hereditary premature senescence 
in  the  rabbit,  reference should  be made  to  the  occurrence of  certain reproductive 
abnormaliIies. As was the case in the chronic form (1), infertility of both sexes was 
observed and in the female such conditions  as fetal absorption, premature littering, 
prolonged  pregnancy,  and  various  lactation  disturbances.  The  incidence  of  these 
abnormalities in the present series was comparable to that of those observed in the 
more severe chronic groups and their occurrence  was Likewise not only closely associ- 
ated with the poor physical condition  of advanced degeneration but might antedate 
this state. This and other features of reproductive peculiarities  observed in both acute 
and chronic senescence will be discussed  in another report. 
DISCUSSION 
From observations on  the  acute  form of hereditary premature senescence 
which developed in  79 rabbits observed throughout  life and which have just 
been described,  there  are  several features of particular  interest  to  which  at- 
tention should be directed. In the first place, it was evident that the essential 
nature of the complex was a widespread degeneration with singularly effective 
consequences. As was the case with the chronic form (1), the first clue to this 
conclusion  was  furnished  by local  or  external  manifestations.  Coat  deterio- 
ration,  the retrograde changes of the skin generally and locally in such areas 
as the soles of the feet, with the production of destructive lesions together with 
the  type of eye involvement, a  low grade ophthalmia and ulcerative corneal 
granulomas,  were clearly degenerative changes which  tended  to be of a  pro- 
gressive character.  But  these  manifestations  did  not  of themselves seriously 
affect bodily health and in this respect they were relatively unimportant. The 
general  or systemic symptoms which  developed,  however,  were likewise but 
even more strikingly of a degenerative nature and actually they were of serious 
import. Muscle wasting, fat reduction,  continued loss of body weight,  emaci- 
ation,  loss of bodily vigor, infertility,  and  other  reproductive  abnormalities, 
weakness, apathy, and death combined to form a picture of profound deterio- 
ration. 
In the present classification of senescence types, the category of acute cases 
comprised the rabbits which did not or would probably not have survived to 
the  age of 2  years 6  months.  To  the  chronic category (1)  were assigned  the 
rabbits which  lived  to  or  beyond this  age;  a  large number of these  animals 
developed  a  mild  senescence  with  characteristic  local  manifestations  but 
general degeneration either did not occur or was comparatively minor and in 
any event non-progressive. There were no similar mild cases in the acute form 
of the condition. All the acute cases and the severe cases in the chronic category 
as well, developed progressive general degeneration and its distinctive character L. PEARCE AND  W. H. BROWN  515 
left no doubt of the basic nature of the condition. The outstanding feature of 
acute senescence was the early establishment of systemic degeneration. 
From the observations on both acute and chronic cases, there appeared to 
be a critical point or stage in the course of the condition beyond which there was 
no  turning  back.  Once  general  degeneration  was  firmly  or  sufficiently 
established, it pursued a rapid and inexorable course. The time of this establish- 
ment was in  all probability just prior to  the occurrence of any considerable 
muscle  wasting  and  fat reduction.  But  if  the  critical point was  not passed, 
that is if the degeneration had not become sufficiently established by that time, 
its further progression and comparatively early fatal termination was avoided, 
at  least for the time being.  This apparently was  what happened in  the less 
severe and  in  certain mild  cases  in  which  some  muscle  wasting  and  fat  re- 
duction of a  transitory character was  observed. Other  critical opportunities 
might, of course, later present themselves, as was typically exemplified by the 
cases  in  which  deterioration  pursued  an  intermittent  course;  that  is,  with 
alternating periods of relapse and remission of systemic symptoms. 
It is apparent  that whatever took place in the animal organism that per- 
mitted  the  initiation  and  development  of  the  severe  degeneration  charac- 
teristic of the senescence complex, mechanisms  essential to the maintenance 
of bodily health were critically involved. The comprehensive character of the 
general  deterioration  with  its  progressive  course  and  irreversible  nature, 
suggests very positively an injury of some sort to vital structures. That such 
actually was  the case was revealed by postmortem examination,  the reports 
on which may be anticipated here by saying that the endocrine, cardiovascular, 
and  renal  systems of premature senescence cases  were adversely affected  in 
greater or less degree. 
S~ARY 
The  acute form of hereditary premature  senescence in  79 rabbits,  among 
which  the  20th  generation  of  the  condition  was  represented,  has  been  de- 
scribed.  The manifestations did not differ in kind from those previously de- 
scribed in connection with the chronic form (1) of the complex but their degree 
and,  in  particular,  the  severity and  the  rate  of progression of systemic de- 
generation were much greater. The rabbits either did not survive to  2  years 
6 months, of age or their physical condition had become Critical  by this time. 
A  senile appearance,  largely due  to  deteriorative changes  of  the  coat,  was 
frequently observed. 
The essential nature of the senescence condition was obviously a  degener- 
ation and one in which vital mechanisms essential to the maintenance of health 
were involved. 
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EXPLANATION  OF  PLATES 
The photographs were made by Mr. J. A. Carlile. 
PT.ATE 34 
FIo.  1.  X20032-1, on the right, a  female in good condition, 6 mos. of age; the hind feet 
are depicted in Figs. 2 and 3. The coat was irregular with quite marked thlnn;ug and variable 
fur length, these changes being first noted at about 4 mos. of age. The coat had lost its sleek 
well kept appearance and was beginning to look moth-eaten. The condition contrasted sharply 
with the normal coat of X20032-2 on the left, a sister of the same age. 
FIG. 2.  Photograph of the plantar surfaces of the hind feet of X20032-1 taken at the same 
age, 6 mos., as the photograph in Fig.  1. Some of the fur on the right hock was clipped. On 
each surface was a moderate sized ulcer which had bled freely and then had become covered 
with an adherent thin scab. The first indication of these lesions was at 5 mos.; their appearance 
at 8~  mos. of age is shown in Fig. 3. 
FIo. 3.  Photograph of the same plantar surfaces shown in Fig. 2 taken 2~  mos. later at 
8~ mos. of age. The crusted trophic ulcers on both surfaces were still active and, in addition, 
cutaneous  erosions with oozing and  some  bleeding had  developed in  the  metatarsal  and 
adjacent tarsal regions. 
FIo. 4.  Photograph of a  sister and brother, aged 11 mos. As nurslings both had shown a 
widespread branny cutaneous desquamation and somewhat thin irregular coats and ophthal- 
mia. X16534-3, a  female on the left, developed extensive erosions on the plantar surfaces of 
both hind feet at 3~ mos., the coat of normal quality continued to be thin and there was still a 
fine cutaneous desquamation; ophthalmia with swelling and redness of the lids and lacrima- 
tion was present. At 11  mos., when the photograph was  taken,  the general condition was 
poor and there was considerable weakness; muscular wasting, particularly of the lumbar and 
thigh groups, was quite marked; the coat was dull, roughened, and thinned; marked derma- 
tosis of both surfaces of the ears, which developed suddenly at 6~  mos. of age,  was  still 
present;  a  large ulceration of the left cornea observed at  10  mos.  showed no evidence of 
healing; the hind feet ulcerations continued to be extensive and similar lesions on the palmar 
surfaces of the front paws, which developed at 6 mos., had become pronounced. The rabbit 
was killed shortly after being photographed. 
X16534-2, a  male on the right, had a  soft downy thin coat. At 6~ mos. there developed 
an ear dermatosis similar to but not as marked as that of his sister and his hocks were normal 
except for minor calluses. At 11 mos., when this photograph was taken, the general condition 
was good. The downy coat showed considerable deterioration, being distinctly rusty in color 
and very irregular and the eyelids were somewhat thickened. The ears showed a  moderate 
dermatosis, first noted 5 mos. previously; later this became pronounced and its condition at 
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The photographs of 4 litter mate rabbits at  10 mos. of age, which are reproduced in Figs. 
5 to  10,  illustrate examples of early premature senescence of different grades of severity and 
varying course of development. Later photographs are reproduced in Figs. 11 to  14. 
FIG.  5.  X20116-1,  on the left, a  male, body weight 3375 gm., in fairly good condition but 
with  evident muscle wasting first noted  3  weeks previously.  Beginning during  the  nursing 
period,  the eyelids became swollen and  reddened  and  at  5  mos.  a  corneal  granuloma  with 
pannus developed in the right eye. This lesion was large and active at  10 mos. of age when 
this photograph was taken and present also were a  lacrimal overflow and  thickening of the 
lids of both eyes. Both hocks were somewhat bare and  the scaly skin showed thin calluses. 
The photograph at 1 yr. 3 mos., when severe degeneration had  developed, is reproduced in 
Fig.  14. 
X20116-3, on the right, a male, body weight 2850 gm., in fairly good condition; the downy- 
rusty  coat  showed minor  deterioration  and  slight  muscular  wasting.  Ophthalmia  was  first 
noted at about 2 mos. of age. At 4 mos., a  branny dermatosis of both ears developed and at 
10 mos., when this photograph was taken, there were in addition circumscribed areas of silvery 
scales, which soon increased in size to about  1.5 cm. in diameter and became a rose-red color. 
The hind hocks were puffy and  showed slightly raw  areas  (Fig.  9).  In the next 6  mos. the 
eye and ear manifestations subsided somewhat, deterioration of the coat increased moderately, 
muscular  wasting  was  intermittent  but  never  pronounced,  but  on  the  hocks  rather  large 
granulomatous  lesions developed and  on the palms,  erosions and calluses.  At  1  yr.  4  mos. 
of age the general condition was good; the body weight was 3000 gm. 
FIG.  6.  X20116-4, on the right, a  downy-coated female weighing 3200 gm., in fair condi- 
tion.but with definite muscle wasting and fat depletion and  a  weight loss of 550 gin. in the 
last 4  mos. As a  nursling she, too, had  developed ophthalmic manifestations and  at  5  mos. 
of age  the front and hind feet showed large bare somewhat calloused areas covered with thin 
crusts together with fleshly nodules on the median surfaces of the hind hocks. These lesions 
progressed extensively and the appearance of the hind feet at  10 mos. of age is shown in the 
photograph of Fig.  8.  At this time the short soft coat was definitely rusty-colored and  was 
becoming thin and there was a branny dermatosis of the ears. A month later a granuloma in 
the form of a series of tiny beads developed on the right cornea and 6 weeks later, a granulo- 
matous mass developed on the left cornea. "Ihe severe senescence degeneration of this rabbit 
progressed very rapidly. A photograph at  1 yr. of age appears in Fig.  11. 
X20116-6, on the left, a female with a  downy coat, body weight 3600 gm., in good condi- 
tion. As a nursling there were minor ophthalmic manifestations and coat deterioration. When 
this photograph was taken, the coat was somewhat irregular and rusty-colored, the skin was 
dry and rather  thin,  there was a  slight branny dermatosis of both ears and  the hind hocks 
were  partially  bare  with  heavy  callus  formation  (Fig.  10).  The  changes  became  quite 
pronounced in the next 5 mos. Later photographs appear in Figs.  11 to  14. 
FIG.  7.  Photograph of the hind hocks of X20116-1, the rabbit shown in Figs. 5 and 14, at 
10 mos. The skin of the plantar surfaces was scaly with partial denudation and thin calluses. 
Fro. 8.  Photograph of the hind hocks of X20116-4, the rabbit shown in Figs. 6 and  11, at 
10  mos.  The  feet,  particularly  in  the  tarsal  region,  were  considerably swollen  and  on  the 
plantar surfaces were large bare, ulcerated, and crusted areas.  At the base of each inner toe 
on the median surface was a  good sized fleshly nodule. 
FIG.  9.  Photograph of the hind hocks of X20116-3, the rabbit shown in Fig. 5, at  10 mos. 
The feet were somewhat puffy and on the plantar smfaces were small bare slightly raw areas. 
FIG.  10.  Photograph of the hind feet of X20116-6, the rabbit shown in Figs. 6,  11,  12,  13, 
and 14 at  10 mos. The partially bare areas on the plantar surfaces were covered with a  heavy 
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FIC.  ll.  X20116-6, on the left,  at  1 yr. of age; the same rabbit  shown in  Figs.  6,  10,  12, 
13, and 14. She was well preserved and weighed 3675 gm. The external senescence manifesta- 
tions were  quite  marked.  The  downy-rusty coat  on  the back  and  sides of  the body  had  a 
very moth-eaten appearance.  The ophthalmia was moderate. The ears now showed a  typical 
dermatosis with scaly areas separated by fine white lines and  there was early crease forma- 
tion  (Fig.  12).  The plantar  surfaces of the hind feet were somewhat puffy and were  mostly 
bare  from the heels to  the metatarsals and covered with thin calluses with small ulcerative 
areas. The appearance of this rabbit at 1 yr. 1 mo., and 1 yr. 3 mos. of  age is shown in  Figs. 
12 and 14. 
X20116-4, on the right at 1 yr. of age, the same rabbit depicted in Figs. 6 and 8. She weighed 
2800 gm. and was in poor condition. In the 2 mos. since the photograph of Fig.  6, there had 
been  a  slow but  continuous drop  in body weight with  muscular wasting and fat  reduction. 
The soft dry coat was loose and showed thin and nappy areas; there was an advanced derma- 
tosis in the ears and a  scurfy condition of the skin generally. On both hind hocks were very 
extensive ulcerative areas covered with thick crusts and the front feet showed similar active 
lesions;  the leg movements were  very  stiff.  The  severe degeneration  continued  to  progress 
rapidly with marked wasting of the muscles and fat and an increasing weakness. The rabbit 
was killed at  1 yr.  1 mo. 
FIO.  12.  X20116-6, the same rabbit depicted in Fig.  11 and also Figs. 6,  10,  13, and 14, at 
1 yr. 1 mo. of age and weighing 3600 gin. The appearance and  condition  were  essentially the 
same as in the previous month (Fig.  11). The ears were photographed at this time (Fig.  13). 
FIG.  13.  Photograph of  the  ears of X20116-6, at  1 yr.  1 mo. of age. The  inner  surface of 
the right ear (to the left)  and the outer surface of the left ear to the right)  are shown. There 
was a  dermatosis comprising a  fine branny desquamation distributed  diffusely on both sur- 
faces together with several small scaly areas separated by fine white lines. There was also a 
pronounced  crease,  especially of the distal half of the ears. The  dermatosis was first  noted 
some 2  to 3  mos. previously. 
FIG.  14.  X20116-1, on the left, at 1 yr. 3 mos. of age, body weight  2650 gm., in  very poor 
physical condition,  the same rabbit  shown in  Figs.  5  and  7. In the 5  mos. since the  earlier 
photograph (Fig. 5), deterioration had progressed rapidly with marked muscular wasting, fat 
reduction, and a  loss of 725 gm. in body weight. The rough uneven condition of the coat was 
increasingly pronounced  and  the  eye  granuloma  and  hock  lesions  had  shown  no  signs of 
regression. The  senile appearance,  particularly  of the head  and  face,  was well  marked.  In- 
creasing weakness had developed during the last week and  the rabbit was killed.  The senes- 
cence was classified as of a  severe and rapidly progressive type, somewhat less acute and pro- 
nounced than that of the litter  mate, X20116-4. 
X20116-6, on the right  at  1 yr.  3  mos. of age and weighing 2850  gm.,  the  same  rabbit 
depicted  in Figs. 6,  10,  11,  12, and  13.  In the 2  mos. since the photograph shown in Fig.  12 
was taken,  the general condition had deteriorated;  marked fat depletion  and wasting of the 
muscles had occurred and there was a loss of 825 gm. in body weight from  the highest weight 
recorded,  3675  gin.  at  1  yr.  The  dermatosis of  the  ears  had  become marked  and  was still 
active but the size and edema of the hock lesions had diminished. The coat was quite irregular, 
with some thinning and was somewhat taggy. The progressive degeneration of this rabbit was 
classified  as  severe  but  it  was  somewhat  less overwhelming than  that  of  the litter mates, 
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FIG.  15.  Photograph of the ears of X16534-2, a  downy-coated male, aged  1 yr.  6  mos., in 
good condition, body weight 1900  gin. The appearance of this rabbit and a  sister at  11  mos. 
is shown in the photograph of Fig. 4. As a nursling, thinness of the coat, a fine branny cutane- 
ous desquamation of body surfaces, and ophthalmia were noted. At  6  mos.  the hocks were 
becoming denuded and the skin was thin slightly scaly, and congested; at 11 mos. (Fig. 4) the 
coat was irregular and thin, the surfaces of the hocks were bare, congested, and covered with 
thin scaly crusts, the eyelids were swollen and reddened and both surfaces of the ears showed 
a  fine desquamation. At  1 yr.  6  mos. when this photograph was  taken,  the  ear  dermatosis 
was still present in  the form of a  fine branny desquamation of both surfaces; the coat was 
ragged and very thin but the hocks were almost normal. Fig. 16 shows the appearance of the 
ears a month later. 
FIG.  16.  Photograph of the ears of X16534-2, at  1 yr. 7 mos.  of age,  the  animal  depicted 
in  Fig.  15.  Note  the marked  increase in  the size and  number of the scales.  A  considerable 
surface area,  about  two-thirds of the ear, was now involved. In places where the scales had 
desquamated there was a  rather extensive fine vascularization of the skin and subcutaneous 
tissue with  a  spider-like radiation  of vessels. In  the month between this and  the previous 
photograph, 3 doses of vitamin B  complex were administered intramuscularly.  Degeneration 
progressed,  however;  there was  continuing loss of weight  and  increased  weakness  and  10 
days after this photograph was taken, the animal was prostrate and was killed. 
FIG.  17.  Photograph of 2 normal coated  sisters, 1 yr. 4 mos. of age. X16253-3, on the left, 
weighing 4050  gm.  was  in  excellent condition and  showed no  unusual  features other  than 
adiposity. Fig. 18 shows the appearance of her hocks at this time. 
X16253-1, on the right, was an example of an  early acute progressive senescence. There 
had  been an  excessive mammary  hypertrophy and  a  considerable weight  loss with each of 
her 3 litters. At 10 mos. of age muscle wasting was evident and during the next 6 mos. there 
were periods of poor physical condition.  At  about  1 yr.  2  mos.  of  age  both  plantar  hock 
surfaces were swollen and congested, granulomatous masses developed quite rapidly and soon 
ulcerated with crust formation. The palmar surfaces of both front feet were similarly but not 
as markedly affected. At 1 yr. 4 mos. when this photograph was taken,  the large hock lesions 
(Fig. 18) were increasing in size and both ears showed a  moderate scaly dermatosis. The coat 
was dry and irregular with small areas of thinning. There was also a fairly extensive denuda- 
tion of fur about  the base of the tail and pubic region and ulcerative lesions over  the  ischial 
tuberosities.  A  series  of small breast  abscesses had  developed. The rabbit was emaciated, 
muscle wasting was prominent, and  the physical state generally was very poor. During the 
last  6  mos.  weight  loss  amounted  to  875  gin.,  the  respective body  weight  values  being 
2800 and 1925 gm. 
Fla.  18.  Photograph of the plantar surfaces of the hind feet of X16253-3 and X16253-1, at 
1 yr.  4  mos., the rabbits depicted in Fig.  17,  at the same age. The feet of X16253-3,  on the 
left, were normal while those of X16253-1,  on the right, showed large active granulomatous 
lesions covered by reddlsh-brown adherent crusts.  Previous ulceration of these masses  was 
accompanied by considerable bleeding. THE  JOURNAL OF  EXPERIMENTAL  MEDICINE  VOL. 111  PLATE  37 
(Pearce and  Brown: Hereditary premature senescence of rabbit. II) PLATE  38 
Fic.. 19.  On the left, X16103-2, a  female and on the right her brother, X16103-1, both at 
8  mos. of age and in excellent condition. The female had a  normal coat and showed no signs 
of senescence. The male had a  downy-rusty coat, which showed early degenerative changes. 
On the right cornea was a small ulcer first noted at 5 mos. of age. 
FIc.. 20.  On the left, X16103-1, the male and in the center, X16103-2, the female, at  1  yr. 
5 mos. of age, the same rabbits depicted in Fig. 19; their son, X17610-1, 10 mos. old, appears 
on the right. 
During the 9 mos. since the previous photograph was taken, X16103-1  had developed well 
marked senescent manifestations: the soft coat was extremely dirty and ragged with numer- 
ous tags, on each cornea was a  large granuloma,  the eyelids were swollen and reddened and 
denuded  of hair,  there was a  scaly dermatosis on both surfaces of the  ears,  the front  feet 
showed bare slightly ulcerated areas, and on the denuded plantar surfaces were heavy calluses. 
The general physical condition was still fairly good but there was some loss of fat and wasting 
of the lumbar muscles; the body weight was 4150 gm. as compared with 4400 gin. recorded 
a  month previously. 
X16103-2,  in  the  center,  in  good  condition  and  10  days  pregnant,  now  showed a  well 
developed adiposity of the  shoulder girdle  type with a  large dewlap, the body weight was 
4650  gm.; there had been a  gain of 1400  gin.  in  5  mos. A  pronounced  adductor  sprawl  of 
the forelegs, first noted at  1 yr. of age, can be seen in the photograph. 
X17610-1,  on the right, the son of the two rabbits just described, at  10 mos. of age with 
well developed senescence manifestations of 1 to 2 mos. standing. There was marked wasting 
of the lumbar muscles and fat depletion; the body weight was 3000 gm., as compared with 
3300 gin. recorded a  month previously. There was a definite listlessness and disinclination to 
move about but he continued to render service and was fertile. The short soft rusty coat was 
becoming irregular.  The  ears showed a  fine branny desquamation. In each eye was a  large 
granulomatous mass spreading over the cornea  (Fig. 21);  there was a  lacrimal overflow and 
the swollen reddened eyelids were partly denuded and crusted. About the nostrils were dry 
adherent crusts, but there was little if any true nasal dischage; the  mucocutaneous  borders 
and  the adjoining lip  areas were puffy,  reddened, and  ulcerated.  The  close resemblance of 
this rabbit to his father, particularly with respect to the facial appearance, was very striking. 
During  the next 4  mos.  the progressive deterioration  continued despite vitamin  treatment 
and  eventually was very  rapid.  Sitffness, ataxlc  movements, loss of sphincter control,  and 
pronounced weakness developed and the rabbit was killed; body weight was 2650 gm. 
FIG.  21.  Photograph of the left eye of X17610-1, the rabbit on  the right of Fig.  20 and 
taken at  the same time, at  10 mos. of age. There was a  large actively progressing granuloma 
involving about two-thirds of the cornea and a  marked ophthalmia with thickened congested 
lids and profuse lacrimation. The right eye was similarly affected. A month after this photo- 
graph was taken, both granulomas had become vascularized and although subsequently they 
underwent some regression, they were still present at 1 yr. 2 mos., when general  degeneration 
had progressed to an extreme degree and the rabbit was killed. 
FIG.  22.  X16103-2 and X16103-1, the same rabbits depicted in Figs.  19 and 20,  at  1  yr. 
8 mos. of age, that is, 3 mos. after the photograph in Fig. 20 was taken. 
X16103-1,  on the right,  despite vitamin  treatment had deteriorated rapidly with consid- 
erable wasting of the lumbar  muscles and  fat  depletion; the body weight was 3400  gm.  as 
compared with 4150  gm.  recorded 3  mos. previously.  The  corneal lesions had  increased in 
size, the large hock granulomas were ulcerated and  the front feet were swollen and  showed 
extensive ulcerated  areas on  the palmar  surfaces.  The  coat was  increasingly  irregular  and 
the skin generally was exceptionally thick and  tough,  an  unusual  finding.  During  the next 
month, the condition progressively worsened with a steady decline of body weight and a  loss 
of sphincter control; at 1 yr. 8 mos.  of age, when the rabbit was killed, the body weight had 
fallen to 2850 gin. 
X16103-2,  on  the left, was well preserved, weight 4475  gm.; a  marked  adiposity and  an 
adductor sprawl were still present. On the plantar surfaces of the hind feet there were erosions 
and crust formation and on the palmar surfaces similar but less marked  lesions. Both eyes 
had a  peculiar appearance suggesting an arcus senills. Just after this photograph was taken, 
general bodily deterioration suddenly set in. There was a  pronounced depletion of fat in the 
shoulder girdle region and some reduction in other subcutaneous depots. Wasting of the back 
and  thigh muscles developed rapidly and  the spine became very prominent. Some incontin- 
ence developed and  fecal  staining of the perineal  region was noted.  The weight loss in  25 
days amounted to 625 gm. The rabbit's critical state was obvious and she was killed. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  111  PLATE  38 
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FIG.  23.  X15o°12-1,  on the right, a  male 9  mos. old, weighing 2350  gin., in good physical 
condition. He was a  bandy legged, narrow hipped, rather small individual with a  soft rusty 
short irregular coat. Iritis, diffuse keratitis, and pericorneal infection in the right eye developed 
at  6  mos. and on the subsidence of these lesions in 2  to 3  mos., there remained a  distorted 
oval pupil and opacity formation in the posterior chamber. Granulomatous nodules developed 
in the lower cornea at 8  to 9  mos., as shown in the photograph. An ulcerative granuloma of 
the left cornea also developed, probably at  7 mos. The appearance of the granuloma on the 
right cornea at  1 yr.  1 mo. is shown in the photograph of Fig. 26. 
X15812-2, on the left, a female 9  mos. old, weighing 2950 gin., in good physical condition 
and normal in appearance. 
FIG.  24.  The same rabbits as those of Fig. 23, photographed 9 mos. later. 
X15812-1, on the right  1 yr.  6 mos., weight 2275  gm., was in fairly good  physical  condi- 
tion. The coat was irregular with small thin areas and small patches of longer stringy fur. A 
pronounced ear dermatosis noted at 1 yr. 1 mo. of age had completely healed. Acitve granulo- 
matous lesions of both corneas were present. During the next 6  mos., there was a  slow but 
continuous  decline in  vigor  and  pronounced  stiffness of  leg  movements with  an  eventual 
almost complete loss of control of the hind quarters  developed.  Some muscle wasting was 
noted but only a  comparatively minor loss of body weight took place. When the rabbit was 
killed at 2 yrs. of age, the considerable recurrent ear dermatosis and the corneal granulomas 
were active. 
X15o°12-2, on the left, 1 yr. 6 mos., weight 2700 gin., showed advanced signs of deteriora- 
tion first observed 5 mos. previously. The coat was ragged, the ears showed a slight dermato- 
sis, there were moderate sized ulcerations of the plantar and palmar surfaces of the feet, the 
leg joints were stiff, and  muscle atrophy was marked.  The pronounced degenerative condi- 
tion a  month later is shown by the photograph of Fig. 25. 
FIG.  25.  Photograph of X15812-2, the female shown in  Figs. 23  and  24,  taken  at  1  yr. 
7  mos.  of  age.  The  senescence degeneration was  striking,  particularly  with  respect to  the 
deteriorated condition of the coat and the considerable degree of muscle wasting. The erosions 
and  ulcerations on  the feet were active with a  pronounced  tendency to  bleed.  The  rabbit 
continued to lose ground but her senescence condition was not considered to have reached a 
final stage when she died at  1 yr. 8  mos. At autopsy, pneumonia, pleurisy,  and  pericarditis 
were found. 
FIG.  26.  Photograph of the right eye of X15812-1, aged  1 yr.  1 mo. In  the  lower  cornea 
there was an  irregular  active granulomatous  mass made up  of fusing small nodules, which 
lesions had developed some 2 mos. previously, together with a regressing diffuse keratitis. The 
white 3-pronged area in the upper cornea is an artifact, a high light. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  111  PLATE  39 
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FIos. 27  to  36  inclusive contain photographs of X27699-2,  a  representative of the  20th 
generation of hereditary premature senescence. 
FIo. 27.  X27699-2,  a female, aged 1 yr.  8 mos., weighing 2900 gin., in fairly good physical 
condition, but with some muscle wasting and fat depletion and  a  weight loss of 250 gin.  in 
the last month. On the left shoulder there was a  large area denuded of fur, the skin of which 
was slightly thickened and covered with accumulations of dry thin slightly yellowish small 
scales. Above this area close to the midline was another small patch of partial alopecia and 
fine branny scales and there were patches of thinning coat at the base of the ears and between 
the eyes. On both surfaces of the ears there was a branny desquamation and a definite crease 
formation had developed which is well shown in  the photograph  of the right  ear.  The coat 
generally was abundant  but on  the lower abdominal wall  and  inner  thigh surfaces the fur 
was stringy and becoming sparse (Fig. 28). There were lesions on all the feet (Figs. 29 and 30). 
There had  been  recurrent  attacks  of ophthalmia  beginning in  the nursing period,  and  the 
eyelids were thickened. 
FIG.  28.  Photograph of the lower abdomen and  legs of )(27699-2, the rabbit pictured in 
Fig. 27 and taken at the same time, to show the stringy sparse condition of the coat. 
FIO.  29.  Photograph of the hind feet of X27699-2, the rabbit shown in  Figs. 27,  28,  and 
30 and taken at the same time. The upper half of the right hock was swollen and partly bare 
and a surface ulceration was covered with a thin reddish crust. There were other small crusted 
or scaly erosions on this hock and also on the left hock which were obscured by the fur. 
FIG.  30. Photograph of the front feet of X27699-2, the rabbit shown in Figs. 27 to 29 and 
taken at the same time. The left palm was puffy, partly denuded of hair, slightly scaly, and 
there was an eroded area covered with a  reddish moist scab and another toward the tip of 
the 3rd toe. On the right palm were 2 smaller but similar areas at the base of the 2 outer toes. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  111  PLATE  40 
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FIG. 31.  X27699~2, the same rabbit shown in Figs. 27  to 30,  at  1 yr.  101/~ mos.  of  age. 
During the 2~ mo. period since the previous photographs, there had been a rapid progressive 
development of all lesions. The areas of alopecia,  particularly those on the left  shoulder and 
the nape of the neck, were much larger as well as the areas of coat thinning, as for example, 
those at the base of the ears and on the inner legs (Fig.  32). The fine branny dandruff was 
well marked, especially  on the body and head, and in the areas of alopecia there was a  con- 
spicuous scaling.  The feet lesions were extremely severe (Figs.  33 and 34).  A further weight 
loss of 600 gin. had occurred and muscle wasting of the back and thigh regions was prominent 
but  the rabbit was still  lively and alert.  During the next month, emaciation became pro- 
nounced, weakness and cachexia developed, and death occurred at 2 yrs. 
FIG. 32.  Photograph of the lower abdomen and hind legs of X27699-2, taken at  1 yr.  101/~ 
mos.,  the same age as the photographs in Figs. 31, and 34. The fur on the body and inner 
thighs was rather long,  stringy, and somewhat sparse. The lower  legs and adjoining tarsal 
areas were bare. 
FIG. 33.  Photograph of the front feet of X27699-2 at 1 yr. 101/~ mos. of age.  A  compari- 
son with Fig. 30 shows the very. marked progressive change in the lesions;  they had become 
very severe and extensive and 2 toes on the left foot had undergone spontaneous amputation. 
Fro. 34.  Photograph of the hind feet of X27699-2 at f yr. 101/~ mos.  of age,  taken at  the 
same time as the photographs of Figs.  31, 32, and 33. This photograph should be compared 
with that in Fig. 29 taken 21J~ mos. previously. The marked growth of the ulcerated granulo- 
matous lesions, especially  the one on the left hock, was very striking. 
FIG. 35. Photograph of the autopsy specimen of the forefeet of X27699-2, previous photo- 
graphs of which appear in Figs. 27 to 34 and 36. There was extensive ulceration with bleeding 
and crust formation on both palms, the base of the toes, and the metacarpal regions;  3 toes 
were completely and 2 others incompletely lost. Compare with Figs. 30 and 33. 
FIG. 36. Photograph of the autopsy specimen of the hind feet of X27699-2, previous photo- 
graphs of which  appear in Figs. 27 to 35. The granulomatous lesions developed to massive pro- 
portions; there was extensive ulceration with bleeding and thick crust formation. Compare 
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Photographs of litter mate brothers, X14933-1  and X14933-2, are shown in Figs. 37  to 41 
and those of a litter mate sister in Figs. 42 to 49. 
Fro. 37. On the left, X14933-1, a downy-coated male, 1 yr.  1 mo., weight 2300 gm.  He was 
a lean type with no surplus fat. His general condition was good but slight muscle wasting had 
recently been noted.  Recurrent mild ophthalmia had  been observed since the early nursing 
period  and  the coat was slightly rusty.  The hocks were sound but  there had  been a  small 
crusted ulcerated fleshy nodule on the right plantar surface 3 mos. previously. 
On the right, X14933-2, a downy-coated male, 1 yr. 1 mo. weight 2650  gm.,  in good physi- 
cal condition. There were no senescence manifestations except minor ophthalmia first observed 
in the nursing period  ..... 
Fio. 38. On the left, X14933-1, the same rabblt:~ep]cted on the left in Fig. 37,  1 yr.  10 mos. 
weight  2100  gm.,  in  poor  condition  and  undergoing  progressive  degeneration  with  loss 
of weight,  muscle atrophy,  ear dermatosis,  and  ophthalmia  with  minor conjunctivitis.  Ex- 
tensive ulcerative lesions of both hocks (Fig. 40)  and both palms that had developed some 2 
mos. previously were growing actively. The leg movements were stiff. The coat was very soft, 
rusty-tinted, and ragged. The appearance was moderately senile. 
On the right, X14933-2, whose previous photograph appears on the right in Fig. 37,  1  yr. 
10 mos., weight 2825  gm., well preserved. The only evidence of senescence degeneration is be- 
ginning denudation of the hind hocks with callus formation, minor blepharitis, and a  some- 
what uneven coat. 
FIG. 39. On the left, X14933-1, the samerabbit depictedon theleftinFigs. 37 and 38, at 2 yrs. 
2 mos., weight 1325 gm. The rabbit was now in the terminal stage of deterioration with pro- 
nounced weakness and a  sudden loss of spirit in the last few days. The coat was clipped to 
show the marked emaciation with extreme fat depletion and muscle wasting. The downward 
course of the condition was perhaps somewhat slowed and  the foot lesions improved by the 
administration of vitamins during the last 4 mos. but there was a loss of 775 gin. in body weight 
in this period. The rabbit was killed after the photograph was taken. 
On the right, X14933-2, the same rabbit as the one on the right in Figs. 37 and 38, at 2 yrs. 
2 mos., weight 2850 gm., in continued good condition with comparatively little change in the 
minor degenerative manifestations. The palmar  surfaces showed small unulcerated  nodular 
thickenings. But just after this photograph was taken, there was a sudden turn for the worse. 
The hock lesions increased rapidly in size and became ulcerated, the coat became quite irregu- 
lar, and muscle wasting and fat depletion were rapid. Marked emaciation and cachexia were 
soon conspicuous features. Deterioration progressed very rapidly and  the fatal ending came 
within 6 weeks. The final body weight was 2125 gm. No complicating conditions were found at 
postmortem  examination. 
FIG.  40.  Photograph of the hind hocks of X14933-2, on the left and of X14933-1, on the 
right, taken at  1 yr.  10 mos., the same time as the photograph of Fig. 38. The  large  crusted 
ulcerated granulomatous nodules on the plantar surfaces of X14933-1  were growing actively 
The feet of X14933-2 were normal. 
FIG. 41. Photograph of the palmar surfaces of the forepaws of X14933-1, aged 2 yrs.  2  mos., 
taken at  the same time as the photograph of Fig.  39.  Both palms were swollen and showed 
denudation of fur. On the left was a circular crusted ulcer and on the right a similar but smaller 
and more superficial lesion. On both palms there were additional small erosions. THE  JOURNAL  OF  EXPERIMENTAL  MEDICINE  VOL.  111  PLATE  42 
(Pearce  and  Brown:  Hereditary premature senescence of rabbit.  II) PLATE  43 
FIG. 42. X14933-4, a downy-coated female, 1 yr. 1 too. of age, weight 3300 gin., in excellent 
physical  condition.  She  showed  slight  degenerative  manifestations  comprising  irregular 
thinning of the short soft coat and thickening of the eyelid margins, first observed as a young 
adult. 
FIG.  43.  X14933-4, the same rabbit shown in Fig. 42,  at 1 yr.  5  mos., 3250  gm., in good 
condition. Coat deterioration had increased and  the rabbit now had a  definitely moth-eaten 
appearance. The hocks were partly bare and calluses were forming. Ear dermatosis first noted a 
month previously was quite marked (Fig. 46). Small corneal granulomas in both eyes had been 
noted  2  mos.  previously. 
FIG.  44. X14933-4, the same rabbit shown in Figs. 42  and 43,  1 yr.  10  mos.  old,  weight 
3000 gin., in continued good condition. During the 7 mos. since the previous photograph, there 
developed heavy hock calluses, conjunctivitis, cystic mastiffs, and beginning adiposity of the 
shoulder girdle type. The ear dermatosis showed increased activity. 
FIG.  45.  X14933-4, the same rabbit depicted in  Figs. 42,  43,  and  44,  2  yrs.  10  mos. old, 
weight 2150  gin.,  now in  the terminal stage of senescence degeneration.  The  change in  ap- 
pearance and physical condition in the last year was striking and was especially noticeable in 
the last 6 mos. Note the extreme emaciation, muscle atrophy, the widespread marked thinning 
of the rusty coat and the bare left hind hock with an ulcerated area. The ear dermatosis was 
pronounced (Fig. 47) and the palmar and hock lesions advanced (Figs. 48 and 49). Great weak- 
ness had developed and the movements generally were very stiff. 
FIG. 46. Photograph of the internal surfacesof theears of X14933-4, at 1 yr. 5 mos., taken at 
the same time as the photograph in Fig. 43, to show the early dermatosis first noted a  month 
previously. The fine scMes were distributed in a  series of transverse lines, more prominent on 
the internal  than the external surface. The skin was thin and  somewhat parchment-like. In 
both ears a cord-like crease along the central fold had developed. A later photograph appears 
in  Fig.  47. 
FI6.  47.  Photograph of  the ears of X14933-4 at 2  yrs.  10 mos., taken 3  weeks before the 
photograph of  Fig.  45.  The  dermatosis was advanced  with patches of heavy silvery scales 
mostly on the inner surfaces and also diffusely distributed fine scales. The ears were practically 
bare, thin, and parchment-like. 
FIG. 48. Photograph of the palmar surfaces of the forepaws of X14933-4 at 2 yrs. 10 mos., 
taken at the same time as the photograph in Fig. 45. Both paws were swollon and reddened and 
showed a number of small ulcers covered with thin crusts. 
FIG. 49. Photograph of theplantar surfaces of the hind feet of X14933-4 at 2 yrs. 10 mos., 
taken at the same time as the photographs in Figs. 45 and 48. On the proximal half of the tarsal 
areas were  large ulcerated granulomatous lesions covered with reddish-brown crusts.  Small 
ulcerated nodules and erosions were present in the distal tarsal and metatarsal areas and along 
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